The multiple layers of non-genetic regulation of PTEN tumour suppressor activity.
Mutations and deletions of the tumour suppressor phosphatase and tensin homologue deleted on chromosome 10 (PTEN) are frequently involved in the development of cancer. However, PTEN is also tightly controlled by various non-genomic mechanisms. This review focuses on those mechanisms, namely on the epigenetic silencing of PTEN, post-transcriptional regulation by non-coding RNAs and post-translational modification. We summarise their involvement in cancer in general, and place some emphasis on leukaemia, where PTEN genetic lesions are relatively uncommon and, strikingly, high levels of PTEN expression frequently associate with PTEN functional inactivation. Overall, it is apparent that rather than looking strictly for PTEN genetic lesions and PTEN expression status, the key to evaluating the real impact of PTEN as a 'quasi-insufficient' tumour suppressor must rely on the complete understanding of PTEN's 'functional dose', incorporating the multiple layers of PTEN regulation in the cell that are ultimately compromised in a given cancer.